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ABSTRACT 

Paci f i c herring , Clupea  h a r e n q u s  p a l l a s i  , were sampled in five eastern Bering 
Sea commercial f ishing d i s t r i c t s  and Nelson Island, the major subsistence f ish-  
ing area during the spring spawning migration in 1983. Samples were taken from 
commercial purse seine and gi l  lnet  harvests,  subsistence landings, and Alaska 
Deoartment of' Fish and Game variable mesh gi 11 net and chartered purse seine 
vessel catches. Samples within each of the s ix  areas were srouped by gear type, 
sampling week, and location. A to ta l  of 13,862 herring was sampled fo r  age, sex, 
length, and weight information. In most areas sampled, the r e l a t ive  proportion 
of herring age 6 and above decreased as the spawning season progressed. Relative 
abundance trends f o r  four year classes were similar  in a l l  areas. The 1978 and 
1977 year classes (ages 5 and 6 ,  respectively) were abundant (usually a t  l e a s t  
70% of each to ta l  sample), while the 1976 and 1975 year classes (ages 7 and 8 ,  
respectively) were poorly represented (usually 8% or l e s s  of each to ta l  sample). 
The 1979 year c lass  (age 4 )  was most abundant in Cape Romanzof and Norton Sound 
(21 and 33%, respectively, of variable mesh g i l l n e t  catches) and l e a s t  abundant 
in Togiak (about 10% of variable mesh g i l l n e t  catches).  Mean length within each 
year class progressively decreased in samples taken northward from Togi ak, Bri st01 
Bay, to  Norton Sound Dis t r ic ts .  Mean length a t  age did not appear t o  be related 
t o  capture gear type. Generally, males tended t o  outnumber females in most to ta l  
season samples by about 1.2: 1 . 

KEY WORDS: Pacif ic  herring, Clupea  h a r e n g u s  p a l l a s i ,  biological sampl i ng 
(A-W-L) . 



I NTRODUCTIOM 

This report i s  part of a ser ies  which has been used to  present age, sex, and 
s ize  data for  Pacific herring, C l u p e a  harenqus p a l l a s i ,  sampled in eastern 
Bering Sea coastal waters (McBride e t  a l .  1981; Fried e t  a l .  1982a and b; 1983a 
and b ) .  

METHODS 

Study Area Description 

The study area consisted of the coastal waters between Cape Constantine and 
Cape Douglas in the eastern Bering Sea (Figures 1 and 2 ) .  Herring samples 
within these areas were collected from Togiak, Security Cove, Goodnews Bay, 
Cape Romanzof, and Norton Sound commercial fishing d i s t r i c t s  and Nelson Island, 
the major subsistence fishing area. Total herring spawning biomass in eastern 
Bering Sea locations was estimated t o  be 180,800 metric tons ( m t )  and was dis- 
tributed as follows: 70% in Togiak, 14% in Norton Sound, 8% in Nelson Island, 
3% each in Security Cove and Cape Romanzof, and 2% in Goodnews Bay. 

Sampl i ng Techniques 

Herring were sampled from commercial purse seine and g i l lne t  harvests, subsis- 
tence landings, and Alaska Department of Fish and Game variable mesh g i l lne t  and 
chartered purse seine vessel catches. A1 1 herring sampled were identified 
according to sex, measured (standard length, m m ) ,  and aged from scales. Attempts 
were made to weigh ( g )  as many herring as time permitted. Samples within a l l  areas 
were grouped by weekly period, gear type, and location (section or subd is t r i c t ) .  

To determine the sample s ize  necessary fo r  comparisons, the fol lowing equation 
was used (Cochran 1977, p.  75, E q .  4 . 2 ) :  

Z 2  r (1-r) 
N =  

a 2 
, where 

N = sample s ize ,  

a = tolerable absolute er ror ,  

r = fract ion of the sample corresponding to the year class of 
in te res t ,  and 

z = upper 100 (1 - a / 2 / k )  % point of the standard normal 
distr ibution,  where 

a = probability of a Type I e r ro r ,  and 

k = number of year classes in the sample 
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Using r = 0.5, a = 0.1, k = 7, a = 0.05, and z = 2.69, calculated sample s i ze  
was 181. A t  t h i s  sampling level a l l  seven year classes (ages 3, 4, 5, 6 ,  7, 8,  
and 9 years and o lder)  would be within + 10% (100 x a )  of t h e i r  t rue values in 
95% [I00 ( 1  - a ) ]  of a l l  sa~iiples taken. To account f o r  herring with unreadable 
or missing scales (about 15% of a l l  samples), sampling level was increased t o  
213 herring. The above equation for  determining sampling levels  i s  a corrected 
version of the one presented in  Fried e t  a l .  (1982a). 

RESULTS AND DISCUSSION 

A to ta l  of 13,862 herring was examined during the period 22 Apri 1 t o  23 June 
1983 (Tables 1-35). Trends in s i ze  and age data generally para1 leled those 
noted in previous years (e .g. ,  Fried e t  a l .  1982a). 

No obvious trends or  consistent differences in age composition, sex r a t i o ,  or  
mean s ize  a t  age were noted among sections in Togiak Dis t r ic t  or subdis t r ic ts  
in Norton Sound (Tabl es 1-19, 28-35, respectively) .  However, temporal differences 
in year c lass  abundance were again evident within a l l  areas. Older herring 
arrived and spawned earl i e r  in the season than younger herring (e .g . ,  Tabl es 19 
and 35). 

The 1977 year c lass  (age 6) dominated catches in  a l l  areas for  the th i rd  consecu- 
t ive  year, usually representing about 30% or more of the to ta l  season sample 
(Tables 5, 9, 13, 14, 19-27, 31, 35-37). The 1978 year class (age 5)  was also 
abundant in most areas, usually representing about 25% of the to ta l  season sample. 
Both the 1976 and 1975 year classes (ages 7 and 8, respectively) were poorly rep- 
resented in most areas, usually representing about 5% and 3%, respectively, of 
the to ta l  season sample. The 1979 year class (age 4 )  represented less  than 10% 
of to ta l  season samples within Togiak Dis t r i c t ,  but about 14% of season samples 
in a l l  other  areas.  

Mean length within a year c lass  did not appear t o  d i f f e r  among samples taken by 
d i f fe ren t  gear types within the same d i s t r i c t  (e .g. ,  Tables 5, 9 ,  13, and 19). 
However, mean length within a l l  year classes decreased in samples taken progress- 
ively northward from Togiak to  Norton Sound. Trends within and between areas fo r  
mean weight within each year c lass  were similar b u t  were not as clearly defined. 

Males usual ly outnumbered females in most to ta l  season samples by a r a t io  of about 
1 .2 : l .  1 
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Table 1 .  Age, sex, and s i ze  data for  Pacific herring captured by commercial 
purse seines in Kulukak Section, Togiak Dis t r i c t ,  1983. 

Weight Std.-Len@ 
Sample Age S ~ L  Fercent Mean Std. Nmkr Mean Std. Nmker 
Period (years) Male Femle  Unknown Total gf Total  (gm) Dev. Weighed (mn) Dev. Measured 

3 - - - - - - - - - - - 
4 - 2 - 2 4 .O 183 - 1 244 2.8 2 

5/ 6- 5/12 5 15 10 - 25 50 .O 237 24.8 25 259 8.1 25 
6 6 13 - 19 38.0 273 22.3 19 268 6.5 19  
7 - 1 - 1 2.0 3 03 - 1 280 - 1 
8 1 - 1 2 .O 37 3 - 1 300 - 1 - 
9+ 1 1 - 2 4 .O 365 4.2 2 304 8.5 2 

Period total 23 27 - 50 100.0 259 41.6 49 265 13.6 50 

3 - - - - - - - - - - - 
4 - 2 - 2 2 -0 183 - 1 244 2.8 2 

RU periods 5 25 16 - 41 41.8 235 27.0 41 256 8.2 41 
6 18  25 - 43 43.9 279 29.4 43 268 7.0 43 
7 - 3 - 3 3.1 304 28.0 3 280 6.5 3 
8 2 1 - 3 3.1 345 69.9 3 288 11.5 3 
9+ 2 4 - 6 6.1 376 30.7 6 299 9.6 6 

Total 47 51 - 98 100.0 268 49.0 97 265 14.0 98 



T a b l e  2. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by commerc ia l  
p u r s e  s e i n e s  i n  Nunavachak S e c t i o n ,  Tog iak  D i s t r i c t ,  1983. 

Weight - S t d . _ L e n L  
Sample Age Sex Percent Mean Std. N m r  Mean Std. N W r  
Period (years) MaleFemaleUnknown Total o f l b t a l  (qm) Dev. Weighed (mn) Dev. Measured 

Feriod total 93 89 - 182 100.0 312 58.3 129 274 15.5 182 

Period total 18 23 - 41 100.0 263 45.5 41 265 11.7 41 

2 - - - - - - - - - - 
3 - - - - - - - - - - - 
4 - 1 - 1 .4 204 - 1 248 - 1 

All priods 5 27 24 - 51 22.9 240 32.2 41 255 7.9 51 
6 57 61 - 11 8 52.9 291 27.3 88 270 6.5 118 
7 1 4 - 5 2.2 353 49.3 4 283 7.8 5 
8 2 4 - 6 2.7 391 34.6 4 291 4.9 6 
9+ 24 18 - 42 18.8 384 37.9 32 294 8.6 42 

Total 111 112 - 223 100.0 300 59.2 170 272 15.2 223 



Table 3. Age, sex, and s ize  data fo r  Pacific herring captured by commercial 
purse seines in Togiak Section, Togiak Dis t r ic t ,  1983. 

W e i g h t -  std.-knqth 
Sample Age S e x  Percent ~ e a n  ~td. NLrmber wan Std. Nmber 
Period (years) Male Female Unknown Total of Total (qm) Dev. Weighed (mn) Dev. Measured 

Period total 105 121 - 226 100.0 284 57.1 198 266 14.6 226 

Period total 27 21 - 48 100.0 266 48.0 48 264 15.3 48 

1 
2 
3 
4 

All priods 5 
6 
7 
8 
9+ 



Table 4 .  Age, sex, and s i ze  data for  Pacific herring captured by commercial 
purse seines in Hagemeister Section, Togiak Dis t r i c t ,  1983. 

Sample Age s - 
Period (years) Male Fennle Unknown Total 

1 - - - - 
2 - - - - 
3 - - - - 
4 3 1 - 4 

4/29- 5/ 5 5 36 38 - - 7 4 
6 110 104 - 21 4 
7 3 5 8 
8 6 2 - - 8 
9+ 22 33 54 

Percent 
of Total 

Weight 
Mean Std. hbber 
(gm) Dev. Weighed 

Std.-Length 
Mean Std. N W r  
(mn) Dev. bleasured 

Period t o t a l  179 183 - 362 100.0 291 60.1 362 269 15.9 362 

pp - - -- -- -- - -- - - - - 

Period total 100 93 - 193 100.0 252 49.5 193 257 U.8 193 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 11 8 - 19 3.4 173 17.6 19 230 5.7 19 

All periods 5 81 76 - 157 28.3 231 30.6 157 252 7.7 157 
6 153 147 - 300 54.1 283 33.1 300 266 7.1 300 
7 4 7 - 11 2 .O 341 29.0 11 279 7.5 11 
8 7 2 - 9 1.6 323 42.0 9 284 4.6 9 
9+ 23 36 - 59 10.6 388 45.6 59 297 10.2 59 

Total 279 276 - 555 100.0 277 59.6 555 265 16.3 555 



Table 5. Age, sex, and s ize  data for  Pacific herring captured by commercial 
purse sei nes in Kul ukak, Nunavachak, Togi ak, and Hagemei s t e r  Sections, 
Togiak Dis t r i c t ,  1983. 

Weight Std,Length 
Sample Age -Sex- Percent Mean Std. Mrmber Mean Std. Number 
Period (years) Male F-le Unknown Total of T o t a l  (qm) Dev. Weighed (mn) Dev. Measured 

3 - - - - - - - - - - - 
4 3 3 - 6 .7 182 8.3 6 233 4.1 6 

4/29- 5/ 5 5 96 105 - 20 1 24.6 239 31.4 181 254 7.5 201 
6 226 224 - 450 55 .O 288 34.8 404 268 7.5 450 
7 8 14 - 22 2.7 337 49.4 20 279 9.7 22 
8 12 12 - 24 2.9 343 54.0 22 287 6.2 24 
9+ 56 59 - 115 14.1 387 44.6 104 296 9.6 115 

Period t o t a l  401 417 - 818 100.0 292 59.4 737 269 15.6 818 

Period t o t a l  168 164 - 332 100.0 256 47.8 331 260 14.2 332 

1 - - - - - 
2 - - - - - 
3 1 - 1 .1 - 
4 12 13 - 25 2.2 

A l l  periods 5 178 170 - 348 30.3 
6 294 305 - 599 52.1 
7 9 18 - 27 2 -3 
8 14 12 - 26 2.3 
9+ 61 63 - 124 10.8 

Total 569 581 - 1150 100.0 281 58.4 1068 267 15.8 1150 



Tab le  6. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  cap tu red  by commercial 
g i l l n e t s  i n  Kulukak Sec t i on ,  Togiak D i s t r i c t ,  1983. 

Sample Age Sex.-. 
Period (years) Male Female Unknown 

1 - - - 
2 - - - 
3 - - - 
4 - - - 

4/29- 5/ 5 5 78 40 - 
6 99 80 - 
7 5 2 - 
8 4 2 - 
9+ 11 13 - 

Weight 
Percent Mean Std. N&r 

Total of Total (9) Dev. Weighed 

s t d . - w -  
Mean Std. N W r  
(m) Dw. Neasured 

Period total 197 137 - 334 100.0 276 49.8 334 265 13.0 334 

Period total 56 32 - 88 100.0 256 40.7 88 262 1 88 

1 - - - 
2 - - - 
3 - - - 
4 - - - 

A l l  periods 5 101 58 - 
6 129 94 - 
7 6 2 - 
8 4 2 - 
9 t  13 13 - 

Total 253 169 - 422 100.0 272 48.7 422 264 12.8 422 



Table 7 .  Age, sex,  and s i z e  da ta  f o r  P a c i f i c  he r r ing  captured by commercial 
gi l l n e t s  in  Nunavachak Sec t ion ,  Togiak D i s t r i c t ,  1983. 

Weight S t d . - L e n L  
e Age Sex Percent &an Std. Nunber Mean Std. NLmber 

Period (years) Male M e  Unknm Total of Total (q) Dev. Weighed (mn) Dev. Me~lsured 

Pericd t o t a l  100 67 - 167 100.0 300 51.9 144 279 15.3 167 

1 
2 
3 
4 

W periods 5 
6 
7 
8 
9+ 

Total 140 102 - 242 100.0 282 54.4 219 274 16.1 242 



T a b l e  8. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  b y  commerc ia l  
g i l l n e t s  i n  Tog iak  S e c t i o n ,  Tog iak  D i s t r i c t ,  1983. 

Weight Std.,Length 
sample Age Percent ~ean  st,. ~ m k r  MBY~ std. ~ m k r  
Period (years) Male Female Unknown Total of Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total  180 98 - 278 100.0 277 55.2 233 266 15.2 277 



Table 9. Age, sex, and s i z e  data  f o r  P a c i f i c  h e r r i n g  captured by commercial 
g i  l l n e t s  i n  Kulukak, Nunavachak, and Togiak Sect ions ,  Togiak D i s -  
t r i c t ,  1983. 

Weight Std.-Lensth- 
Sample Age S- Percent ~ e a n  std. NLrmber Mean ~ t d .  NLanber 
Period (years) Male F a l e  Unknown Total of Total (q) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  477 302 - 779 100.0 281 52.8 711 268 15.3 778 

Period t o t a l  96 67 - 163 100.0 253 41.4 163 262 11.9 163 

1 - - 
2 - - 
3 - - 
4 - 1 

All periods 5 224 U 4  
6 275 181 
7 16 4 
8 11 4 
9+ 47 45 

Total 573 369 - 942 100.0 276 52.1 874 267 15.0 941 



Tab le  10.  Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  b y  t e s t  p u r s e  
s e i n e s  i n  Kul  ukak S e c t i o n ,  Nushagak P e n i n s u l a ,  Toq iak  D i s t r i c t ,  
1  983. 

Wei @t S t d . - - g t h -  
e Age v Peroent Mean Std. NLmber Mean St.. N&r 

& r i d  (years) Male Female U.riknown Total of Total (w) Dev. Weighed (ma) Dev. Measured 

Period total 89 96 - 185 100.0 224 46.6 185 261 16.6 185 



Tab le  11. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by t e s t  p u r s e  
se ines  i n  Nunavachak S e c t i o n ,  Tog iak  D i s t r i c t ,  1983. 

W e i g h t  Std.-Length 
sample Age Sex Percent Mean Std. N u h r  Mean Std. NLrmber 
Period (years)  MaleFemaleUnknown Total o f T o t a l  (9) Dev. Weighed (mn) Dev. Measured 

-- - 

Period t o t a l  37 24 - 61 100.0 370 66.3 60 287 18.9 61 

P e r i d  t o t a l  83 48 - 131 100.0 213 35.4 131 256 13.3 131 

1 - - - 
2 - - - 
3 - - - 
4 3 2 - 

All periods 5 39 26 - 
6 52 29 - 
7 3 2 - 
8 - 1 - 
9+ 23 12 - 

Total  120 72 - 192 100.0 262 87.0 191 266 20.7 192 



Tab le  12.  Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by t e s t  p u r s e  
se ines  i n  Tog iak  Sec t i on ,  Tog iak  D i s t r i c t ,  1983. 

Smple 
Period 

Weight Stci.-Len*. 
-Sex- Percent Mean Std. Number Yean Std. Nwhr  
Male Female Unknown Total  of To ta l  (q) Dev. Weighed (mn) Dev. Measured - 

Period t o t a l  81  94 - 175 100.0 355 72.3 175 284 17.3 175 

3 - - - - - - - - - - - 
4 1 1 - 2 1.3 179 9.2 2 238 2.8 2 

4 / 2 9  5/ 5 5 17 15 - 3 2 20.6 251 27.6 29 257 7.4 32 
6 31 39 - 70 45.2 300 32.7 59 269 6.4 70 
7 3 4 7 4.5 318 44.8 6 281 9.1 7 - 
8 5 5 - 10 6.5 379 29.9 10 286 6.7 10 
9+ 17 17 - 3 4 21.9 411 58.3 33 297 10.1 34 -- 

Per icd t o t a l  74 81 - 155 100.0 321 72.2 139 274 16.4 155 

3 - - - - - - - - - - - 
4 1 3 - 4 1.7 193 33.3 4 244 7.8 4 

5/ 6- 5/12 5 28 41 - 69 29.4 237 34.3 69 256 11.2 69 
6 59 72 1 132 56.2 280 35.8 132 269 9.2 132 
7 2 3 - 5 2.1 \ 3 1 2  74.7 5 230 12.3 5 
8 5 - 5 2.1 299 38.2 4 284 16 .O 5 - 
9+ 12  8 - 20 8 -5 371 58.4 20 298 10.0 20 --- 

Period t o t a l  107 127 1 235 100.0 274 53.5 234 268 15.4 235 

7 2 1 - 3 1.6 294 50.3 3 279 9.9 3 
8 3 1 - 4 2.1 305 27.1 4 293 9.6 4 
9+ 8 6 - 14 7 -4 329 34.0 14 298 7.2 14 

Period t o t a l  104 84 - 188 100.0 238 48.5 188 263 17.2 188 

3 - - - - - - - - - - - 
4 7 14 - 21 2.8 172 23.4 21 236 6.8 21 

All periods 5 89 95 - 1 84 24.4 229 32.7 181 255 9.3 184 
6 162 174 1 337 44.8 278 37.8 326 269 8.3 337 
7 10 15  - 25 3.3 323 47.0 24 280 8.4 25 
8 16 10 - 26 3.5 351 46.7 25 286 9.5 26 
9+ 82 78 - 160 21.2 398 52.6 159 298 8.9 160 

Total  366 386 1 753 100.0 293 75.4 736 272 18.4 753 



Tab le  13. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  cap tu red  by  t e s t  pu rse  
se ines  i n  Kulukak, Nunavachak, and Togi  ak Sec t i ons ,  Togiak D i s t r i c t ,  
1983. 

Weight Std.-Length 
Sample Age S e x e x  Percent Mean Std. NLPnber Mean Std. N W r  
Period (years) MaleFemleUnknown Total  o f T o t a l  (gm) Dev. Weighed (mn) Dev. Measured --- - -- 

1 - - - - - - - - - - - 

4 - - - - - - - - - - - 
4/22- 4/28 5 5 12  - 17 9.7 240 30.1 17 254 5.8 17 

6 25 24 - 49 28 .O 295 30.9 49 271 8.4 49 
7 3 7 - 10 5.7 340 28.3 10 281 6.4 10 
8 3 4 - 7 4 .O 368 37.6 7 284 7.1 7 
9+ 45 47 - 92 52.6 410 40.5 92 298 8.5 92 ---- 

& r i d  total 81  94 - 175 100.0 355 72.3 175 284 17.3 175 

Period t o t a l  111 105 - 216 100.0 336 73.9 199 278 18.0 216 

8 5 - - 5 2.1 299 38.2 4 284 16 .O 5 
9+ 12 8 - 20 8.5 371 58.4 20 298 10.0 20 

P e r i d  t o t a l  107 127 1 235 100.0 274 53.5 234 268 15.4 235 

Period t o t a l  276 228 - 504 100.0 226 45.7 504 260 16.2 504 

3 - - - - - - - - - - - 
4 12 22 - 3 4 3 .O 168 19.9 34 235 7.0 34 

A l l  pi& 5 167 162 - 329 29.1 216 38.3 326 253 9.6 329 
6 251 241 1 493 43.6 267 40.9 482 268 8.4 493 
7 15 17 - 32 2.8 313 47.4 31  279 8.6 32 
8 17 14 - 31 2.7 348 47.9 30 286 9.2 31 
9+ 113 98 - 21 1 18.7 394 54.2 209 298 9.7 211 

Total  575 554 1 1130 100.0 276 78.1 1112 269 19.0 1130 



Table 1 4 .  Age, sex,  and s i z e  da ta  f o r  Pac i f i c  herr ing captured by t e s t  cornrner- 
cia1 g i l l n e t s  in  Kulukak Sect ion,  Togiak D i s t r i c t ,  1983. 

Weight S t d . - L e n m -  
Smpl e Age Sex Percent Mean Std. Nunber Mean Std. N&r 
Pericd (years) Male Female Unknwn Total of Total (9) Dev. Weighed (m) Dev. Measured 

1 - - - - - - - - - - - 

7 1 - - 1 2.6 36 5 1 28 2 - - 1 
8 - - - - - - - - - - - 
9t 1 2 - 3 7.7 412 39.3 3 299 5.3 3 

Period t o t a l  27 12 - 39 100.0 290 59.4 39 268 14.8 39 

Period t o t a l  48 67 - 115 100.0 263 47.6 115 264 15.5 115 

-- - 

Period total 11 9 - 20 100.0 244 34.5 20 262 13.3 20 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - 1 - 1 .6 I35 - 1 208 - 1 
4 3 - 3 1.7 171 17.0 3 234 4.2 3 - 

All p r i c d s  5 28 36 - 64 36.8 232 25.3 64 254 7.4 64 
6 45 38 - 83 47.7 278 35.0 83 268 8.5 83 
7 2 1 - 3 1.7 303 54.4 3 277 6.2 3 
8 1 2 - 3 1.7 325 58.6 3 279 4.9 3 
9t 7 10 - 17 9.8 351 41.6 17 293 6.8 17 

T o t a l  86 88 - 174 100.0 267 9 . 9  174 264 15.1. 174 



Table 15. Age, sex ,  and s i z e  data f o r  Pac i f i c  herrinq captured b y  va r i ab l e  
mesh g i l l n e t s  in  Kulukak Sect ion,  Togiak ~ i s t r i c t ,  1983. 

Weight Std,-Length 
Sanple Age Sex Percent Mean Std. Nunber Mean Std.  Nunber 
Period (years) Male Female Unknm Total of Total (m) Dev. Weiahed (rnn) Dev. Measured 

Period total 39 41 - 80 100.0 306 67.4 79 275 17.8 79 

Period total 81 82 - 163 100.0 267 58.9 163 262 15.7 163 

- -- - - -- 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - 4 - 4 1.5 109 17.7 4 204 8.6 4 
4 21 12 - 33 12.7 156 25.8 33 230 10.1 33 

5/20-5/26 5 64 68 - U 2  51 .O 201 25.7 l32 249 9.6 132 
6 46 38 - 84 32.4 242 29.9 84 264 9.7 84 
7 3 - 3 1.2 - 291 6.4 3 277 4.4 3 
8 1 - 1 .4 322 - 1 285 - - 1 
9t 1 1 - 2 .8 346 46.0 2 297 4.2 2 

Period total 136 123 - 259 100.0 210 43.5 259 252 16.4 259 

2 - - - - - - - - - - - 
3 1 4 - 5 .6 105 17.7 5 202 9.2 5 
4 35 21 - 56 7 .O 157 24.4 56 PO 9.7 56 

All p r i c d s  5 172 158 - 330 41.2 214 31.6 329 251 9.9 329 
6 151 147 - 298 37.2 265 37.6 298 267 8.5 298 
7 7 6 - 13 1.6 300 33.6 I3 275 6.8 13 
8 14 3 - 17 2.1 361 56.2 17 291 8.6 17 
9t 50 31 - 8 1 10.1 389 43.2 81 297 10.1 81 



Tab le  16.  Age, s e x ,  and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by v a r i a b l e  
mesh g i l l n e t s  i n  Nunavachak S e c t i o n ,  Togiak D i s t r i c t ,  1983.  

Weight S t d . - ~ g t h _ _ _ _  
Smpl e Age Sex Percent Mean Std. Number Mean Std. NLnnber 
Period (years) m l e  Female Unknown Total of Tatal  (w) Dev. Weighed (mn) Dev. Measured 

1 - - - - - - - - - - - 

4 - - - - - - - - - - - 
4/29- 5/ 5 5 6 3 - 9 16.4 259 31.0 9 258 6.5 9 

6 8 10 - 18 32.7 295 44.0 18 268 7.2 18 
7 - 1 - 1 1 .8 302 - 1 27 0 - 1 
8 1 3 - 4 7.3 409 27.9 4 290 5.0 4 
9t 12 11 - 23 41.8 397 34.1 23 294 9.2 23 

Period. t o t a l  27 28 - 55 100.0 340 69.3 55 279 16.7 55 

Period total 62 51 - 113 100.0 279 54.9 113 271 15.7 113 

- -  - - 

& r i d  total 105 70 - 175 100.0 231 58.0 175 258 18.0 175 

8 - - - - - - - - - - - 
9t 1 - 1 1.1 314 1 27 3 - - - 1 

Period total 49 43 1 93 100.0 219 41.7 93 248 13.7 93 

A l l  p r i o d s  5 101 73 - 
6 92 73 1 



Table 17. Age, sex ,  and s i z e  data f o r  Pac i f i c  herr ing captured by va r i ab l e  
mesh gi l l n e t s  i n  Togiak Sec t ion ,  Togiak D i s t r i c t ,  1983. 

Weight Std. -knqth  
Sample Age -Sex- Percent Wan Std.  Number Mean Std .  NLrmber 
Period (years) Male F e m l e  Unknown Total of Total (9) Dev. Weighed (mn) Dev. Measured 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 - - - - - - - - - - - 

4/22- 4/28 5 - - - - - - - - - - - 
6 2 2 - 4 36.4 309 18.7 4 277 5 .1  4 
7 - - - - - - - - - - - 
8 - - - - - - - - - - - 
9+ 5 2 - 7 63.6 394 25.1 7 301 8.7 7 - 

Period t o t a l  7 4 - 11 100.0 363 48.3 11 292 14.1 11 



Table 18. Age, sex, and s ize  data fo r  Pacific herring captured by variable mesh 
gil lnets  in Hagerneister Section, Togiak Dis t r i c t ,  1983. 

Weight -Std.-Length- 
Sample Age Sex Percent Mean Std.  Nlrmber Ekan Std. X m ~ r  
h r l d  (years )  Male F d e  Unknown Tota l  of To ta l  (9) Cev. Werghed (mn) Dev. Measured 

Period t o t a l  9 9 - 18  100.0 294 78.8 18  272 20.8 1 8  

4 - - - - - - - - - - - 
4/29- 5/ 5 5 12 5 - 17 I3 .O 227 24.2 17 251 4.7 17 

6 20 23 - 43 32.8 294 40.0 43 267 7.9 43 
7 2 2 - 4 3.1 354 30.0 4 281 8.7 4 
8 7 6 - 13 9.9 391 43.1 13 292 7.2 13  
9+ 27 27 - 54 41 -2 409 39.9 54 294 7.8 54 

Period t o t a l  68 63 - 131 100.0 344 77.6 131 279 17.9 131 

Period total  58 31 - 89 100.0 266 64.7 89 272 17.6 89 

7 2 3 - 5 2 .O 303 47.5 5 276 11.9 5 
8 - - - - - - - - - - - 
9+ 8 8 - 16 6.4 370 60.5 16 295 8.2 16 

Period total  U 7  113 1 251 100.0 235 65.7 251 256 18.8 251 

Period t o t a l  160 157 - 317 100.0 202 55.7 317 247 21.4 316 

1 - - - - - - - - - - - 
2 2 - - 2 .2 52 4.9 2 157 1.4 2 
3 4 2 - 6 .7 118 28.1 6 206 16.1 6 
4 47 61 - 108 13.4 153 20.4 108 226 7.5 107 

A l l  per iods 5 158 98 1 2 57 31.9 198 30.9 257 247 9.6 257 
6 152 139 - 291 36.1 261 40.8 291 266 9.0 291 
7 10 7 - 17 2.1 296 50.8 17 276 10.0 17 
8 10 8 - 1 8  2.2 377 49.7 18 292 6.2 1 8  
9+ 49 58 - 107 13 -3 384 53.1 107 294 8.6 107 

Total  437 373 1 806 100.0 244 81.2 806 258 23.0 805 



Table 19. Age, sex, and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  cap tu red  by v a r i a b l e  mesh 
q i l l n e t s  i n  Kulukak, Nunavachak, Togiak, and Hagemeister Sec t ions ,  
i o c j i a k  D i s t r i c t ,  1983. 

Sample Age Sex 
F e z i d  (years) I-lale F e m l e  Unkmwn T o t a l  

1 - - - - 
2 - - - - 
3 - - - - 
4 - - - - 

4/22- 4/28 5 10 11 - 21 
6 24 24 - 48 
7 1 - - 1 
8 4 2 - 6 
9+ 16 17 - 33 

Weight - S t d . - L e n q t L  
Percent Mean Std. Nurker Mean h d .  N m k r  
o f T o t a l  (9) k v .  Weighed (mn) Dev. kleasured ----- --- 

Period t o t a l  55 54 - 109 100.0 310 69.7 108 276 18.6 108 

6 49 41 - 90 32.7 291 38.5 90 268 7.5 90 
7 3 5 - 8 2.9 327 43.5 8 276 9.5 8 
8 13 11 - 24 8.7 401 37 .O 24 294 7.2 24 
9+ 65  48 - 113 41 -1 404 39.1 113 296 8.7 113 -- --- 

F e r i d  t o t a l  157 118 - 275 100.0 339 76.5 275 280 18.2 275 

- - - - - - - - - 

Period t o t a l  201 164 - 365 100.0 270 59.3 365 267 16.8 365 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 3 - - 3 .5 124 30.7 3 210 15.9 3 
4 30 33 - 63 9.9 151 19.0 63 226 7.8 63 

5/U- 5/19 5 165 107 1 273 43 .O 209 31.7 273 250 9.6 273 
6 130 117 - 247 38.9 260 37.1 247 266 8.3 247 
7 4 8 - 1 2  1.9 302 42.6 12 275 8.8 1 2  
8 5 - 5 .8 337 38.7 5 286 7.5 5 - 
9t 17 1 5  - 32 5 .O 366 53.8 32 296 8.8 32 

Per id t o t a l  354 280 1 635 100.0 233 59.3 635 257 18.1 635 

8 2 - 2 .3 313 12.7 2 288 4.9 2 - 
9t 7 14 - 21 3.1 331 31.3 21 290 8.2 21 

Feriod t o t a l  345 323 1 669 100.0 207 49.7 669 249 18.7 668 

-- 
1 - - - - - - - - - - - 
2 2 - - 2 .1 52 4.9 2 157 1.4 2 
3 5 6 - 11 .5 112 23.8 11 204 13  .O 11 
4 97 100 - 1 97 9.6 155 23.1 197 228 8.7 1 %  

All pricds 5 431 329 1 761 37.1 209 33.0 760 250 10.1 760 
6 397 361 1 7 59 37 .O 264 38.9 759 267 8.8 759 
7 20 16 - 3 6 1.8 299 42.5 36 276 8.5 36 
8 32 15 - 47 2.3 368 50.5 47 291 7.2 47 
9t 128 112 - 240 11.7 385 48.1 240 296 9.5 240 

Tota l  1112 939 2 2053 100.0 250 74.6 2052 260 21.1 2051 



Tab le  20. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  captured  by commercial  
g i l  l n e t s  i n  S e c u r i t y  Cove D i s t r i c t ,  1983. 

Weight S td  .-Length. 
Sample Age Sex Percent Mean Std. N~mber Mean Std. NLrmber 
= r i d  (years) Male F e m l e  Unknown Total  of Total (gm) Dev. Weighed (mn) Cev. Measured - 

3 - - - - - - - - 
4 - 2 - 2 .7 176 2.8 2 

5/ 6- 5/12 5 27 3 1  - 58 19.9 224 25.3 58 
6 105 52 - 157 53.8 264 30.1 157 
7 14 18 - 3 2 11 .O 283 33.4 32 
8 4 4 - 8 2.7 288 27.5 8 
9+ 21 14 - 3 5 12 .O 338 29.6 35 - 

Period t o t a l  171  121 - 292 100.0 267 44.0 292 



Tab le  21. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  b y  v a r i a b l e  mesh 
g i l l n e t s  i n  S e c u r i t y  Cove D i s t r i c t ,  1983. 

Weight Std.-Length 
Sample Age Sex Percent Mean Std. NLrmber Mean Std.  Nlrmber 
B r i o d  (years)  ElaleFenraleUnknown Total  o f ~ o t a l  (gm) Dev. Weighed (mn) Dev. Measured ---- ---- ------ --------- -- ---- 

3 - - - - - - - - - - - 
4 - 2 - 2 3.8 179 4.9 2 232 2.8 2 

4/29- 5/ 5 5 5 6 - 11 21.2 226 17.2 11 252 4.5 11 
6 18 12 - 3 0 57.7 270 30.8 30 266 7.1 30 
7 2 4 - 6 11.5 299 28.7 6 275 3.1 6 
8 - - - - - - - - - - - 
9+ - 3 3 5 -8 440 83.2 3 305 13.3 3 - 

--------- ---- -- 
Period t o t a l  25 27 - 52 100.0 271 59.0 52 265 15.1 52 

2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 - 6 - 6 2.1 179 13.9 6 237 3.7 6 

5/ 6- 5/12 5 41 30 - 7 1  24.5 217 27.4 71  250 8.9 71  
6 67 76 - 143 49.3 280 35.0 143 268 7.8 143 
7 

l3 1: - 29 10 -0 294 28.9 29 271 6.8 29 
8 7 13 4 -5 332 57.5 13 281 12.2 1 3  - 
9-t 12  16 - 28 9.7 389 47.5 28 297 8.2 28 - ---- 

Period t o t a l  140 150 - 290 100.0 277 60.8 290 266 15.9 290 

-- -- --- -- - --- 

Period t o t a l  118 98 - 216 100.0 222 57.3 216 255 19.7 216 

-- 

Period t o t a l  133 132 - 265 100.0 196 53.5 265 246 18.8 265 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - 4 - 4 .5 117 20.1 4 207 12.2 4 
4 76 63 13 9 16.9 151 23.4 139 228 8.3 139 - 

A l l  p r i o d s  5 122 109 - 231 28.1 203 31.0 231 248 8.9 231 
6 164 168 - 332 40.3 264 36.8 332 266 8.0 332 
7 25 26 51 6.2 284 37.2 51 - 271 6.8 51 
8 8 9 17 2.1 326 51.2 17 - 281 11.2 17 
9+ 21 28 - 49 6 .O 370 55.7 49 295 9.5 49 - --- -- 

Tota l  416 407 - 823 100.0 236 67.2 823 257 19.9 823 



Table 22 .  Age, sex,  and s i z e  data  f o r  Pac i f i c  herr ing captured by commercial 
g i l l n e t s  in  Goodnews Bay D i s t r i c t ,  1983. 

Weight Std  .-Lengt-h-- 
Sample Age S ~ L  Percent Mean Std. NLPnber k a n  Std. Nmkr 
Period (years) Male Female Unknown Total of Total (gm) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  133 115 - 248 100.0 259 41.7 248 265 12.5 248 

3 - - - - - - - - - - - 
4 20 28 - 48 17.8 163 19.3 47 231 8.8 47 

5/13- 5/19 5 39 45 - 84 31.2 204 29.3 81 248 10.5 81 
6 69 53 - 122 45.4 253 33.7 122 261 8.4 122 
7 3 6 9 3.3 267 43.1 9 266 7.8 9 - 
8 1 3 - 4 1.5 335 16.2 4 287 9.9 4 
9+ 1 1 - 2 .7 297 60.8 2 282 13.4 2 

Period total 133 U 6  - 269 100.0 224 48.8 265 253 15.5 265 

3 - - - - - - - - - - - 
4 26 29 - 55 10.6 165 18.6 54 232 8.6 54 

A l l  p r i o d s  5 74 78  - 152 29.4 216 32.0 149 251 10.5 149 
6 142 119 - 26 1 50.5 260 32.1 261 265 8.7 261 
7 17 15 - 32 6.2 278 3 8 3  32 270 9.5 32 
8 4 4 8 1.5 323 31.2 8 287 11.3 8 - 
9+ 3 6 9 1.7 353 41.9 9 293 9.9 9 - 

Total 266 251 - 517 100.0 241 48.7 513 258 15.3 513 



Table 23. Age, sex,  and s i z e  data f o r  Pac i f i c  herr ing captured by subsis tence 
g i l l n e t s  in  Goodnews Bay D i s t r i c t ,  1983. 

Weigh: --Std.&nq-h-. 
Sample Age d e -  Percent Mean Std. N&r Mean Std. N&r 
Period (years) Male Female Unkrown Total of Total (gm) Dev. Weighed (mn) Dev. Measured - 

4 - - - - - - - - - - - 
4/29- 5/ 5 5 4 3 - 7 18 -4 217 46.8 7 253 5.5 7 

6 24 4 - 28 73.7 272 35.1 28 266 9.9 28 
7 2 - - 2 5.3 296 13.4 2 279 9.9 2 
8 - - - - - - - - - - - 
9+ 1 - 1 2 -6 3 97 - - 1 296 - 1 

Period total 3 1 7 - 38 100.0 267 47.5 38 265 12.0 38 

Period t o t a l  27 23 - 50 100.0 215 37.4 50 250 12.1 50 

--- - 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 3 6 9 10.2 174 21.6 9 235 8.5 9 - 

A l l  periods 5 14 13  - 27 30.7 211 29.9 27 249 6.5 27 
6 38 11 - 49 55.7 258 39.5 49 263 11.2 49 
7 2 - - 2 2.3 296 U.4 2 279 9.9 2 
8 - - - - - - - - - - - 
9t 1 - 1 1.1 3 97 1 296 - 1 - - - 

Total 58 30 - 88 100.0 237 49.2 88 256 14.3 88 



Tab le  24. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by v a r i a b l e  
mesh g i l l n e t s  i n  Goodnews Bay D i s t r i c t ,  1983. 

Weight Std.-Lengt-t 
Sample Age Sex Percent Mean Std. Nunter Mean Std. NLrmber 
Perlod (years) Male Female Unknown Total of Total (9) Dev. Weighed (mn) Dev. Measured - ----- - 

Period total 95 83 - 178 100.0 297 54.4 178 272 15.4 178 

Period total 108 101 - 209 100.0 255 64.3 209 259 18.8 209 

--- - 
1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 18 20 - 38 17.8 164 22.3 38 228 9.2 38 

5/13- 5/19 5 31 26 - 57 26.6 209 28.5 57 2% 9.2 57 
6 48 51 - 99 46.3 249 34.4 99 264 8.9 99 
7 3 5 8 3.7 275 35.6 8 273 6.8 8 - 
8 - - - - - - - - - - - 
9+ 7 5 - 12 5.6 353 46.6 12 295 8.7 12 

Period total 107 107 - 214 100.0 230 54.8 214 256 18.9 214 

8 - - - - - - - - - - - 
9 t  2 1 - 3 .9 349 18.5 3 290 5.6 3 - 

Period total 168 147 1 316 100.0 204 56.1 316 245 19.5 316 

Period total 72 154 - 226 100.0 223 48.3 226 259 17.9 226 

7 16 34 - 50 4.4 284 40.7 50 272 8.1 50 
8 7 7 - 14 1.2 337 54.1 14 289 8.4 14 
9+ 36 37 - 73 6.4 360 43.0 73 294 9.0 73 -- -- - -- 

Total 550 592 1 1143 100.0 237 63.8 1143 256 20.4 1143 



Table 25. Age, sex,  and s i z e  data f o r  Pac i f i c  herr ing captured by subsis tence 
g i l l n e t s  i n  Nelson Is land a rea ,  1983. 

Weight -= .-m9th- 
Sample Age Sex Percent Mean Std. IGunker Mean Std. NLrmbgr 
Period (years) Male Female Unknown Total of Total (qm) Dev. Weiqhed (mn) Dev. Measured 

4 - - - - - - - - - - - 
5/U- 5/19 5 17 7 - 24 10.5 - - - 250 9.0 22 

6 U 1  49 - 180 78.9 - - 258 7.0 163 
7 8 6 - 14 6.1 - - - 268 6.4 13 
8 3 1 - 4 1.8 - - - 277 18.0 4 
4+ 4 2 - 6 2.6 - - - 292 10.1 6 

Period total 163 65 - 228 100.0 - - - 259 10.5 208 



Tab le  26. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  cap tu red  by commercial  
g i l  l n e t s  i n  Cape Romanzof D i s t r i c t ,  1983. 

Weight -= ._kWti-lsth 
Percent Mean Std. M r  Mean Std. Nmkr 

Total ofTotal (gm) Dev. Wei~hed (mn) Dev. Measured 
Sample 
Period 

sex 
Male Female Unknown 

- - - - -- -- - 

Feriod total 192 181 - 373 100.0 227 36.7 56 251 13.5 373 

Period total 293 247 - 540 100.0 180 - 1 247 16.7 540 

Total 485 428 - 9 U  100.0 226 36.9 57 249 15.6 9 U  



Table 27.  Age, sex, and size data for  Pacific herring captured by variable mesh 
g i l lne t s  in Cape Romanzof Dis t r i c t ,  1983. 

Sample Age 
Period (years) 

-Sex- 
W e  Femle Unknown 

.- 

weight 
Fercent Mean Std. N&r 

Total of Total (gn )  Dev. Weighed - -- 
Std.-kngth 

Mean Std. Number 
(mn) Dev. Measured 

Period t o t a l  163 127 - 290 100.0 243 64.6 290 254 20.0 290 

Period t o t a l  178 179 - 357 100.0 211 58.9 341 242 19.2 356 

8 1 - 1 .5 309 - 1 27 2 - - 1 
% 7 6 - 13 7.1 324 56.6 13 280 12.3 13 

Period t o t a l  102 80 - 182 100.0 195 62.0 182 240 20.0 182 

1 - - - - - - - - 
2 - - - - - - - - 
3 3 2 - 5 .6 97 18.6 5 
4 92 84 - 176 21.2 149 26.4 175 

A l l  periods 5 125 84 - 209 25.2 198 32.6 207 
6 172 158 - 330 39.8 237 34.8 323 
7 17 27 - 44 5.3 285 50.1 42 
8 5 7 - 12 1.4 336 36.3 11 
9+ 29 24 - 53 6.4 357 48.9 50 



Table 28. Age, sex,  and s i z e  data  f o r  P a c i f i c  he r r ing  captured by commercial 
g i  11 ne t s  i n  S t .  Michael S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  1983. 

Weight Sta.-Length- 
- W e  Age sex__, Percent &an Std. Number Mean Std. Number 
Period (years) Male Female Unknown Total of Total (9) Dev. Weighed (m) Dev. Measured 

2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 2 3 - 5 2.6 162 17.8 5 229 7.2 - 5 

5/20- 5/26 5 17 20 37 19.5 209 23.3 37 245 8.4 37 - 6 41 61 102 53.7 240 27.6 102 254 8.7 99 
7 14 19 - 33 17.4 270 31.1 31 - 264 7.8 31 
8 2 4 6 3.2 264 35.8 6 270 7.9 - 6 
9+ 3 4 7 3.7 321 40.3 7 276 8.4 7 

Period total 79 111 - 190 100.0 241 39.2 188 254 12.1 185 



T a b l e  29. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by commerc ia l  
g i l l n e t s  i n  Unal a k l e e t  S u b d i s t r i c t ,  N o r t o n  Sound D i s t r i c t ,  1983. 

Weight ,pStd.,kngth 
Sample Age Sex Percent Mean Std. Mrmber Mean Std. Number 
Period (yaars) Male Female U n k n m  Total of ToCzl (gm) v .  Weighed (mn) Dev. Measured 

Period total 16 10 - 26 100,O .200 30.5 26 238 10.1 26 

Period total 203 156 - 359 100.0 234 47.4 359 250 14.3 355 

1 - - 
2 - - 
3 - - 
4 14 10 

All periods 5 55 37 
6 105 87 
7 29 24 
8 3 1 
9+ 13 7 

- - - -- - - - 

Total 219 166 - 385 100.0 231 47.2 385 249 14.4 381 



Table 30. Age, sex, and s ize  data for  Pacific herring captured by commercial 
g i l l ne t s  in Cape Denbigh Subdistr ict ,  Norton Sound Dis t r ic t ,  1983. 

Simple Age Sexex 
Period (years) Male Fenale Unknown 

1 - - - 
2 - - - 
3 - - - 
4 9 4 - 

5/20- 5/26 5 51 40 - 
6 114 121 - 
7 27 21 - 
8 4 3 - 
9+ 15 10 - 

Percent 
Tota l  of Total 

Weight Std .-Length 
Mean Std. N&r Mean Std. Number 
(q) Dev. Weighed (mn) Dev. tkasured 

Period to ta l  220 199 - 419 100.0 246 44.5 418 256 13.3 419 



Table 31. Age, sex,  and s i z e  data  f o r  Pac i f i c  herr inq captured by commercial 
g i l  l n e t s  in S t .  Michael, Unalakleet ,  and Cape Denbigh Subdi s t r i c t s ,  
Norton Sound D i s t r i c t ,  1983. 

Weight Std.,Lenqth 
Sample A% sex,__ P e r m t  Mean Std.  N W  Mean Std. Nmhr 
Period (years) Male Fenale Unknown T o t a l  of Total (gm) Dev. Weighed (mn) Dev. Measured 

-- -- - - - - - - -- - -- 

Period total 16 LO - 26 100.0 200 30.5 26 238 10.1 26 

Period total 502 466 - 968 100.0 241 45.0 965 254 13.8 959 

--- 

Total 518 476 - 994 100.0 239 45.1 991 253 13.9 985 



Table 32. Age, sex, and s i ze  data for Pacific herring captured by variable mesh 
g i l l n e t s  in St .  Michael Subdis t r ic t ,  Norton Sound Dis t r i c t ,  1983. 

Weight Std._kngt-h-, 
Sample Age Sex Percent Mean Std.  N-r Mean Std.  Mrmber 
Fericd (years) Male F m l e  Un- Tota l  of T o t a l  (qm) Dev. Weighed (mn) &v. Measured 

3 - - - - - - - - - - - 
4 4 6 - 10 7.9 173 20.3 10  230 7.6 10 

5/13- 5/19 5 20 14  - 34 26.8 198 26.6 34 240 8.8 34 
6 34 28 - 62 48.8 236 34.0 62 251 9.5 62 
7 8 6 - 14  11 .O 277 40.3 14  263 9.4 1 4  
8 1 - - 1 .8 289 - 1 274 - 1 
9+ 4 2 - 6 4.7 337 34.1 6 280 7.3 6 - --- 

Period t o t a l  7 1  56 - 127 100.0 231 48.6 127 249 14.1 127 

3 - - - - - - - - - - - 
4 46 27 - 73  36 .O 145 21.2 73  219 7.1 73 

5/27- 6/ 2 5 43 1 8  - 61 30 .O 180 21.3 6 1  234 9.3 61  
6 34 24 - 58 28 -6 210 31.1 58 245 9.7 58 
7 3 5 - 8 3.9 248 46.7 8 256 12.1 8 
8 - 1 I .5 339 - 1 27 5 - - 1 
9+ 2 - - 2 1 .O 320 2.8 2 272 3.5 2 

Period t o t a l  128 7 5  - 203 100.0 181 42.8 203 233 15.3 203 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 34 27 - 61 32.8 141 15.4 61  219 7.1 6 1  

6/ 3- 6/ 9 5 26 1 3  - 3 9 21 .O 177 23.0 3 9  237 9.3 39 
6 31  37 - 68 36.6 200 23.0 68  246 9.8 68  
7 7 9 - 16 8.6 221 28.1 16 253 8.8 16 
8 I 1 - 2 1.1 247 43.1 2 259 7.8 2 
9t - - - - - - - - - - - 

Period t o t a l  99 87 - 186 100.0 178 36.1 186 236 15.4 186 

6 21 1 5  - 36 16.9 189 22.9 36 244 10.6 36 
7 2 2 4 1.9 258 62.6 4 257 11.3 4 - 
8 - - - - - - - - - - - 
9+ 1 2 - 3 1.4 303 25.2 3 272 4.6 3 

Fe r iod  t o t a l  110 103 - 213 100.0 152 36.8 213 225 15.4 213 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 3 - - 3 1.4 74 20.0 3 182 16.1 3 
4 41 36 - 77 37.2 129 12.6 77 218 7.1 77 

6/17- 6/23 5 33 23 - 56 27.1 161 17.9 56 235 8.2 56 
6 32 33 - 65 31.4 188 23.6 65 246 8.8 6 5  
7 2 3 5 2.4 - 220 45.2 5 258 14.7 5 
8 - - - - - - - - - - - 
9+ - 1 1 .5 267 - 1 283 - 1 - - 

Per iod  t o t a l  111 96 - 207 100.0 158 34.8 207 232 16.4 207 

- 
1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 4 1 - 5 .5 77 15.4 5 184 13.2 5 
4 191  164 - 355 37.9 138 18.2 355 218 7.3 355 

A l l  pe r iods  5 141 83 - 224 23.9 174 24.8 224 236 9.0 224 
6 152 137 - 289 30.9 206 32.6 289 247 9.8 289 
7 22 25 - 47 5.0 245 45.5 47 258 10.7 47 
8 2 2 - 4 .4 281 50.1 4 267 9.8 4 
9+ 7 5 - 1 2  1.3 320 33.8 1 2  277 6.8 1 2  - 

Total 519 417 - 936 100.0 176 46.5 936 234 17 .O 936 



Tab le  33. Age, sex, and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  c a p t u r e d  by  v a r i a b l e  mesh 
g i l l n e t s  i n  U n a l a k l e e t  S u b d i s t r i c t ,  N o r t o n  Sound D i s t r i c t ,  1983. 

Weight Std.-Length__ 
Sample Age Sex Percent k k a n  Std. Number Mean Std. Nlrmber 
Rrlod (years) MaleFerraleUnknown Total  o f T o t a l  (9) Dev. Weighed (mn) Dev. Measured 

Period t o t a l  110 88 - 198 100.0 211 40.2 198 241 13.2 197 

6 41 42 - 83 47.4 233 30.9 83 247 10.0 83 
7 10 11 - 21 12 .O 284 43.4 21 261 9.5 21 
8 - 2 - 2 1.1 294 55.9 2 265 9.2 2 
9+ 3 - - 3 1.7 313 32.3 3 290 44.7 3 

Period t o t a l  89 86 - 175 100.0 223 47.5 175 244 15.8 175 

2 - - - - - - - - - - - 
3 1 - - 1 1.2 - - - 192 - 1 
4 20 12 - 32 39.0 - - - 219 8.8 32 

5/27- 6/ 2 5 12 7 - 1 9  23.2 - - - 239 12.5 1 9  
6 1 8  9 - 27 32.9 - - - 242 9.7 27 
7 - 1 - 1 1.2 - - - 26 2 - 1 
8 - - - - - - - - - - - 
9+ 1 1 - 2 2.4 - - - 292 13.4 2 

Period t o t a l  52 30 - 82 100.0 - - - 233 18.0 82 

1 - - - - - - - - - - - 
2 - - 1 1 .5 26 - 1 128 - 1 
3 - - - - - - - - - - - 
4 52 36 - 88 47.1 134 16.4 28 215 8.5 88 

6/ 3- 6/ 9 5 16 14 - 30 16 .O 184 19.8 11 235 13.1 30 
6 27 25 1 53 28.3 211 22.2 26 245 10.4 53 
7 6 5 - 11 5.9 237 32.4 8 263 12.7 11 
8 - - - - - - - - - - - 
9+ 3 1 - 4 2.1 285 10.8 3 279 10.7 4 

Period t o t a l  104 81 2 187 100.0 182 51.0 77 231 21.1 187 

8 - 1 - 1 3.3 237 - 1 26 5 - 1 
9+ - - - - - - - - - - - 

----- 
Period t o t a l  13 17 - 30 100.0 160 44.6 30 231 22.4 30 

Total  368 302 2 672 100.0 207 48.5 480 238 18.3 671 

- 38- 



' ab le  34. Age, sex,  and s i z e  data  f o r  P a c i f i c  he r r ing  captured by v a r i a b l e  mesh 
g i l l n e t s  i n  Cape Denbigh S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  1983. 

Weiqht Std.-Length- 
Sample Age Sex Percent Mean Std. Ntnnb=r Mean Std. Ibmter 
Perlod (years) MaleFemleU~vlown Total o f T o t a l  (gm) Dev. Werghed (mn) Dev. Measured - -- -- 

Period t o t a l  131 103 - 234 100.0 222 49.5 234 248 15.5 234 

Period t o t a l  126 101 - 227 100.0 205 47.7 227 246 15.0 227 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 17 19 - 36 36.7 149 20.2 36 221 8.4 36 

6/ 3- 6/ 9 5 3 7 - 10 10.2 179 27.4 10 233 11.3 10 
6 18 29 - 47 48 .O 201 32.9 47 241 10.5 47 
7 4 1 - 5 5.1 234 23.4 5 259 6.5 5 
8 - - - - - - - - - - - 
9+ - - - - - - - - - - - 

Period total 42 56 - 98 100.0 182 38.3 98 234 14.4 98 

Period t o t a l  109 107 - 216 100.0 167 53.8 216 231 20.5 216 

7 3 1 - 4 2 .O 239 16.6 4 267 7.6 4 
8 - 1 - 1 .5 .26 5 1 278 - 1 - 
9+ 1 3 - 4 2 .O 308 43.2 4 278 5.7 4 - 

Period total 107 96 - 203 100.0 :54 47.9 203 228 21.5 203 

2 - - - - - - - - - - - 
3 11 2 - 13 1.3 76 9.6 13 184 6.9 13 
4 179 148 - 327 33.4 138 20.5 327 2 9  8.6 327 

All periods 5 105 71 - 176 18.0 188 27.7 176 239 9.5 176 
6 175 202 - 377 38.5 213 34.3 377 249 10.6 377 
7 34 22 - 56 5.7 262 41.6 56 264 10.4 56 
8 2 1 - 3 .3 308 42.5 3 279 2.1 3 
9+ 9 17 - 26 2.7 332 48.0 26 281 9.0 26 - - 

Total 515 463 - 978 100.0 188 55.2 978 238 19.8 978 



Table 35.  Age, sex, and s i z e  data  f o r  P a c i f i c  h e r r i n g  captured by v a r i a b l e  
mesh g i l l n e t s  i n  S t .  Michael ,  Una lak lee t ,  and Cape Denbigh Sub- 
d i s t r i c t s ,  Nor ton  Sound D i s t r i c t ,  1983. 

W e i g h t  S t d . - L e n -  
W l e  Age S e x _ ,  Percent ~ e a n  Std. Kmnter Mean Std. Nmnter 
Period (years) Male Female U r n  Total of Total (qm) Dev. ~elghed (m) IRv. Measured 

- - - 1 - - - - - * - 
2 - - - - - - - - - - - - 3 - - - - - - - - - - 
4 18  12 - 30 9.2 174 22.6 30 230 10.0 30 

5/U- 5/19 5 44 41 - 85 26.2 1 %  24.9 85 238 8.7 85 
6 95 81 - 176 54.2 225 39.2 176 246 12.3 175 
7 17 8 - 25 7.7 263 40.2 25 259 12.3 25 
8 2 - - 2 .6 295 8.5 2 271 3.5 2 
9+ 5 2 - 7 2.2 336 31.3 7 279 6.7 7 

& r i d  total 181 144 - 325 100.0 218 44.7 325 244 14.1 324 

Period t o t a l  306 206 - 512 100.0 194 47.0 430 239 16.9 512 

- 

Period t o t a l  245 224 2 471 100.0 180 40.2 361 234 17.9 471 

Pericd total 232 227 - 459 100.0 159 46.5 459 228 18.6 459 

Perlcd t o t a l  218 192 - 410 100.0 156 41.8 410 230 19.2 410 

- - -  .- ~ .. . -- ~ 

A l l  pxiods 5 327 223 - 5 5 0  22.3 183 27.3 512 237 9.7 550 
6 478 474 1 953 36.9 213 34.7 899 247 10.7 952 
7 81 68 - 149 5.8 257 43.7 145 261 11.1 149 
8 5 6 -  11 .4 288 43.0 11 270 8.4 11 - - 

9+ 24 24 - 48 1.9 324 42.4 45 281 12.9 48 

Total 1402 1182 2 2586 100.0 187 51.9 2394 236 18.5 2585 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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